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Description 

Technical Field 

[0001] The present invention relates to a side-knock 
type mechanical pencil in which a lead feeding mecha- 
nism is disposed in an inside portion of a barrel and a 
knock button is disposed in a side portion of the barrel 
so that the knock button can be pressed inward in a ra- 
dial direction of the barrel, and the knock button is 
pressed to move the lead feeding mechanism back and 
forth, thereby feeding a lead from the barrel. 

Background Art 

[0002] Japanese Utility Model. Laid-Open No. 
55-171577/1980 is known as one example of a side- 
knock type mechanical pencil. This publication de- 
scribes a head and a side-knock type mechanical pencil 
in which an internal tube provided with a mouth ring at 
its lower end and shorter than an external barrel is mov- 
ably accommodated in the external barrel; an internal 
mechanism return spring and appropriate engaging 
means which play the roles of projecting the mouth ring 
from the lower end of the external barrel and retracting 
the mouth ring into the external barrel are provided in 
the external barrel; an external hole is provided in prox- 
imity to a gripping index of the external barrel; an internal 
hole is provided in the portion of the internal tube which 
corresponds to the external hole; a lead case, a joint 
pipe and a three-split chuck are integrally accommodat- 
ed in the internal tube; a fastener is provided inside the 
mouth ring and outside the three-split chuck which 
projects from the internal tube; a slider which causes the 
three-split chuck to move in the internal tube toward a 
lead point and is restored by a spring is provided in the 
internal tube; a side-knock button which can press 
downward the inclined surface of the upper end of the 
slider is provided in the external hole; and a knock cover 
which can press the three-split chuck toward the lead 
point is provided at the upper end of the lead case. 
[0003] In operation, one lead is separated from the 
leads stored in the lead case by the upper end of the 
joint pipe and is then introduced into the three-split 
chuck through the joint pipe. TTie slider and the three- 
split chuck move forward by the radial pressure of the 
side-knock button, so that the lead gripped by the three- 
split chuck is fed forward. 

[0004] In general, if the side-knock type mechanical 
pencil is made to carry out a lead feeding operation, L 
e., if the side-knock button is pressed, the forces act on 
the slider not only in the forward direction thereof but 
also in the direction in which the side-knock button is 
pressed. The force which acts on the slider in the latter 
direction becomes a force which inclines the slider, and 
this force increases as the side-knock button is pressed. 
The inclination of the slider bends the connection portion 
between the joint pipe and the three-split chuck. At this 



2 

time, a failure occurs in the feeding of the lead, i.e., the 
lead is caught by the bending so that it becomes unable 
to be fed in the forward direction or in a sufficient 
amount. 

5 [0005] In recent years, consumers have increasingly 
preferred inexpensive products. It has increasingly nec- 
essary to decrease the costs of products because of 
higher labor costs. Writing tools, such as ball-point pens 
and mechanical pencils, are not exceptions, and the 
above-described side-knock type mechanical pencil 
has been forced to be inexpensively manufactured. To 
inexpensively manufacture the side-knock type me- 
chanical pencil, there are a number of available meth- 
ods, such as formation of two parts as one integral part, 
adoption of a simplified assembling method, or a reduc- 
tion in the number of parts. However, the formation of 
two parts as one integral part makes it possible to inex- 
pensively manufacture parts themselves, but may need 
a complicated and expensive forming mold in order to 
form a product of particular shape. For this reason, a 
reduction in the number of parts may be adopted. If the 
number of parts is reduced, the assembly becomes sim- 
ple. 

[0006] However, if the number of parts is simply re- 
duced, the required functions will be lost. For example, 
in the case of the above-described example, if the lead 
case and the joint pipe are omitted, a lead may exceed 
the slider and enter a spring portion, so that the lead 
may not be gripped by the three-split chuck and may 
become unable to be fed forward. In addition, when the 
side-knock button is pressed, a lead may be broken. 
[0007] US-A-3883253 discloses a side-knock type 
mechanical pencil in which a lead feeding mechanism 
is disposed in an inside portion of a barrel and a knock 
button is disposed in a side portion of said barrel so that 
said knock button can be pressed inward in a radial di- 
rection. The knock button moves said lead feeding 
mechanism back and forth, thereby feeding a lead from 
said barrel. A lead inserting portion for passing there- 
through the lead is provided, and said lead inserting por- 
tion is formed to have a diameter larger than the diam- 
eter of the lead. At least one lead receiving portion is 
provided forward of said lead inserting portion. JP-Y- 
52-1 2489 discloses a similar type of mechanical pencil. 

Disclosure of Invention 

[0008] According to the present invention there is pro- 
vided a side-knock type mechanical pencil in which a 
lead feeding mechanism is disposed in an inside portion 
of a barrel and a knock button is disposed in a side por- 
tion of said barrel so that said knock button can be 
pressed inward in a radial direction of said barrel, said 
knock button being pressed to move said lead feeding 
mechanism back and forth, thereby feeding a lead from 
said barrel, wherein a lead inserting portion for passing 
therethrough the lead in a direction that said knock but- 
ton applies a pressure is provided, and said lead insert- 
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ing portion is formed to have a diameter at least twice 
as large as the diameter of the lead and at least one 
lead receiving portion is provided forward of said lead 
inserting portion, wherein said knock button is disposed 
in the side portion of said barrel so that said knock button 
can be pressed straightforward inward in the radial di- 
rection of said barrel, and said knock buttonhas an en- 
gagement portion formed in an oblique direction with re- 
spect to the direction of movement of said knock button, 
said lead feeding mechanism has an engagement re- 
ceiving portion for engaging with said engagement por- 
tion, wherein said knock button is U-shaped in cross- 
section with forward and rearward engagement portions 
on one side and forward and rearward engagement por- 
tions on the other side, said engagement portions each 
having an inclined surface, wherein the lead feeding 
mechanism has forward and rearward engagement re- 
ceiving portions on one side and forward and rearward 
engagement receiving portions on the other side, said 
engagement receiving portions each having an inclined 
surface, and wherein the U-shaped knock button fits 
over the lead feeding mechanism such that each of said 
engagement portions slidably engages a respective en- 
gagement receiving portion on said lead feeding mech- 
anism. 

Brief Description of Drawings 
[0009] 

Fig. 1 is a diagrammatic longitudinal half-sectional 
view showing a mechanical pencil; 
Fig. 2 is a diagrammatic perspective view showing 
the engagement relationship between a knock but- 
ton and an engagement portion; 
Fig. 3 is a cross-sectional view taken along line A-A 
of Fig. 1; 

Fig. 4 is a diagrammatic perspective view showing 
part of the barrel shown in Fig. 1; 
Fig. 5 is a diagrammatic longitudinal half-sectional 
view showing the pressed state of the knock button; 
Fig. 6 is a cross-sectional view taken along line B-B 
of Fig. 5; 

Fig. 7 is a perspective view showing another exam- 
ple of the knock button; 

Fig. 8 is a view showing another example of the bar- 
rel; 

Fig. 9 is a perspective view showing a guide mem- 
ber; 

Fig. 1 0 is a longitudinal half-sectional view showing 
a first embodiment of the present invention; 
Fig. 11 is a diagrammatic perspective view showing 
the engagement relationship between a knock but- 
ton and an engagement portion; 
Fig. 1 2 is a diagrammatic longitudinal sectional view 
showing the pressed state of a knock button; 
Fig. 13 is a perspective view showing another ex- 
ample of the knock button; 



Fig. 14 is a longitudinal sectional view showing an- 
other example of use of the present invention; 
Fig. 15 is a cross-sectional view taken along line 
C-Cof Fig. 14; 

5 Fig. 1 6 is a cross-sectional view showing a second 
embodiment of the present invention; 
Fig. 17 is a cross-sectional view similar to Fig. 16, 
showing the pressed state of the knock button; 
Fig. 18 is a cross-sectional view showing a modifi- 

w cation of the second embodiment of the present in- 
vention; 

Fig. 19 is a cross-sectional view similar to Fig. 18, 
showing the pressed state of the knock button; 
Fig. 20 is a longitudinal sectional view showing a 

15 third embodiment of the present invention; 

Fig. 21 is a diagrammatic perspective view showing 
the engagement relationship between a knock but- 
ton and an engagement portion; 
Fig. 22 is a longitudinal half-sectional view showing 

20 a slide member; 

Fig. 23 is a cross-sectional view taken along line 
D-D of Fig. 20; 

Fig. 24 is a cross-sectional view similar to Fig. 23, 
showing the pressed state of the knock button; 
25 Fig. 25 is a longitudinal sectional view showing a 
modification of the slide member; and 
Fig. 26 is a longitudinal sectional view showing an- 
other modification of the slide member. 

30 Best Mode for Carrying Out the Invention 

[0010] Figs. 1 to 6 are explanatory views showing a 
mechanical pencil. A through-hole 2 is formed in the side 
portion of a barrel 1 , and guide projections 3 are formed 

35 in the through-hole 2. A knock button 4 having a U- 
shaped cross section is fitted through the through-hole 
2 in such a manner as to be movable in opposite radial 
directions perpendicular to the barrel 1 . Guide grooves 
5 which are slideably engaged with the respective guide 

40 projections 3 are formed in the opposite external sides 
of the knock button 4. The knock button 4 also has in- 
clined faces 6 for moving forward a lead feeding mech- 
anism which will be described later. Inclined faces 7 
which are parallel to the respective inclined faces 6 are 

45 formed on sides opposite to the inclined faces 6. In ad- 
dition, engagement claws 9 for preventing the knock 
button 4 from coming off the barrel 1 are respectively 
formed at the ends of press surfaces 8 of the knock but- 
ton 4. 

so [0011] A lead tank 11 in which to store leads and 
which is urged rearward by a resilient member 10 such 
as a coil spring is disposed in a front portion of the barrel 

I. This lead tank 11 is capable of storing at least two 
leads, and the knock button 4 is positioned in an inter- 

55 mediate portion of the lead tank 1 1 . A chuck 1 3 on which 
a chuck ring 12 is fitted is fixed in front of the lead tank 

I I . Trie chuck 1 3 serves to release and grip a lead, and 
the chuck ring 12 serves to open and close the chuck 
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13. The above-described arrangement constitutes the 
lead feeding mechanism. 

[0012] An engagement member 14 is fixed to an in- 
termediate portion of the lead tank 11, and inclined 
grooves 15 are obliquely formed in the engagement $ 
member 14. The knock button 4 is slideabty engaged 
with the inclined grooves 15. Specifically, the inclined 
faces 6 and 7 of the knock button 4 form engagement 
portions of the knock button 4, and the inclined grooves 
1 5 of the engagement member 1 4 serve as engagement 
receiving portions for the respective engagement por- 
tions of the knock button 4. 

[0013] Guide grooves may be formed in the through- 
hole 2 of the barrel 1 , and guide projections to engage 
with the respective guide grooves may be formed on the 
opposite external sides of the knock button 4. Each of 
the guide grooves and the guide projections may have 
a rectangular shape such as that shown in cross section, 
or may also have an arcuate shape or a shape com- 
posed of a combination of a rectangular shape and an 
arcuate shape. In other words, it is possible to adopt any 
shape that can satisfy their engagement relationship 
and prevent the knock button 4 from shaking in the lon- 
gitudinal direction of the barrel 1 . 
[0014] Reference numeral 18 denotes a point mem- 
ber which is screwed on the front end of the barrel 1, 
and the point member 18 may be formed integrally with 
the barrel 1 . A lead retaining member 19 for preventing 
a lead from moving rearward is press-fitted in the point 
member 18, and a lead protecting pipe 20, such as a 
stainless pipe, for protecting the lead is press-fitted in 
the tip of the point member 1 8. The lead retaining mem- 
ber 19 and the lead protecting pipe 20 may be formed 
integrally with the point member 18. 
[0015] In operation, if the knock button 4 is pressed 
radially straightforward, the inclined faces 6 of the knock 
button 4 press the engagement member 14 in the for- 
ward direction while sliding on the inclined grooves 15. 
By this pressing operation, the lead tank 11 and the 
chuck 13 move forward (refer to Figs. 5 and 6) and the 
lead is projected from the lead protecting pipe 20. 
[0016] A modification of the knock button 4 will be de- 
scribed with reference to Fig. 7. Engagement portions 
21 to engage with the respective inclined grooves 1 5 of 
the engagement member 14 are formed as projecting 
lines on the opposed internal surfaces of a knock button 
22. Ocourse, the engagement portions 21 are formed 
in inclined states. In this manner, by forming the engage- 
ment portions 21 on the opposed internal surfaces of 
the knock button 22, it is possible to form long guide 
projections 23 of the knock button 22 to engage with the 
guide grooves of the barrel 1 (the through-hole 2), so 
that the shake of the knock button 22 can be effectively 
prevented compared to the above-described embodi- 
ment. 

[0017] In addition to the arrangement of the above- 
described embodiment, a reduced-diameter portion 24 
may be formed in the inside of the barrel 1 rearwardly 



of the through-hole 2, and the knock button 22 may be 
arranged so that a rear end face 26 slides in contact with 
a face portion 25 formed by the reduced-diameter por- 
tion 24, whereby the effect of preventing the shake of 
the knock button 22 can be improved to a further extent 
(refer to Fig. 8). 

[001 8] As another example in which guide grooves or 
projections are formed in a barrel, a guide member 27 
which has guide grooves or projections as shown in Fig. 
9 may be fitted in the barrel 1 as a separate member. 
As another method of preventing the shake of the knock 
button more effectively, in addition to the above-de- 
scribed arrangement, an elastic film, such as natural 
rubber or silicone rubber, may be formed on the surface 
of the knock button, or a resilient member, such as a coil 
spring or magnets which repel each other, may be inter- 
posed between the knock button and the barrel. 
[0019] Figs. 10 to 12 are explanatory views showing 
a first embodiment of the invention. The through-hole 2 
is formed in the side portion of the barrel 1 , and a knock 
button 28 having a U-shaped cross section is fitted 
through the through-hole 2 in such a manner as to be 
movable in opposite radial directions perpendicular to 
the barrel 1 . Cutouts 30 are respectively formed in the 
intermediate portions of side portions 29 of the knock 
button 28, and front inclined faces 31 are formed at the 
front ends of the respective side portions 29 of the knock 
button 28. The side portions of the knock button 28 each 
of which is defined by either one of the cutouts 30 and 
the corresponding one of the front inclined faces 31 con- 
stitute first engagement portions 32, respectively. Rear 
inclined faces 33 are respectively formed on the rear 
sides of the cutouts 30. The side portions of the knock 
button 28, each of which is defined by either one of the 
rear inclined faces 33 and the corresponding one of rear 
end faces 34 of the knock button 28, constitute second 
engagement portions 35, respectively. Reference nu- 
merals 36 denote engagement claws which are respec- 
tively formed at the bottom ends of the opposite external 
sides of the knock button 28 and serve to prevent the 
knock button 28 from coming off the barrel 1 . 
[0020] A lead tank 37 which stores therein a plurality 
of leads and which is urged rearward by the resilient 
member 10 such as a coil spring is disposed in a front 
portion of the barrel 1 . The chuck 1 3 on which the chuck 
ring 12 is fitted is fixed in front of the lead tank 37. 
[0021] An engagement member 38 is formed integral- 
ly with an intermediate portion of the lead tank 37. The 
engagement member 38 may be prepared as a sepa- 
rate member. If the engagement member 38 is prepared 
as a separate member, the engagement member 38 and 
the lead tank 37 may be fixed to each other, for example, 
by press fitting, by engagement between projections 
and recesses, or by bonding. 
[0022] Cutouts 39 are formed in an intermediate por- 
tion of the engagement member 38, and the portions 
forward from the individual cutouts 39 constitute first en- 
gagement receiving portions 40 which respectively en- 
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gage with first engagement portions 32 of the knock but- 
ton 28. Intermediate inclined faces 41 are respectively 
formed at the rear ends of the first engagement receiv- 
ing portions 40, and engage with the corresponding front 
inclined faces 31 of the first engagement portions 32. 
The portions rearward from the individual cutouts 39 
constitute second engagement receiving portions 42 
which respectively engage with second engagement 
portions 35 of the knock button 28. Rear inclined faces 
43 are respectively formed at the rear ends of the sec- 
ond engagement receiving portions 42, and engage with 
the corresponding intermediate inclined faces 33 of the 
second engagement portions 35 of the knock button 28. 
More specifically, the first engagement portions 32 of the 
knock button 28 are respectively inserted into the cut- 
outs 39 of the engagement member 38, and the second 
engagement receiving portions 42 of the engagement 
member 38 are respectively inserted between the first 
engagement portions 32 and the second engagement 
portions 35 of the knock button 28. 
[0023] The front inclined faces 31 formed on the first 
engagement portions 32 of the knock button 28 and the 
intermediate inclined faces 33 formed on the second en- 
gagement portions 35 of the knock button 28 may be 
curved to reduce sliding resistance, so that the knock 
button 28 can be pressed more smoothly. 
[0024] Similarly to the modification of Fig. 7, as shown 
in Fig. 13, first engagement portions 45 and second en- 
gagement portions 46 may be formed on the internal 
surface of a knock button 44, and inclined groove- 
shaped engagement receiving portions 48 and 49 which 
respectively engage with the first engagement portions 
45 and the second engagement portions 46 may be 
formed in an engagement member 47. Since the first 
engagement portions 45 and the second engagement 
portions 46 of the knock button 44 can be hidden, it is 
possible to provide a product having a good external ap- 
pearance. 

[0025] In operation, if the knock button 28 is pressed 
radially straightforward, the front inclined faces 31 and 
the intermediate inclined faces 33 of the knock button 
28 press the engagement member 38 in the forward di- 
rection while sliding on intermediate inclined faces 41 
and rear inclined faces 43 of the engagement member 
38. By this pressing operation, the lead tank 37 and the 
chuck 13 move forward (refer to Fig. 12) and a lead is 
fed forward. 

[0026] An example of the present invention having an 
added value will be described below with reference to 
Figs. 14 and 15. In this example, a rod-shaped feeding 
device capable of varying the amount of projection of an 
eraser is provided at a rear portion. The rod-shaped 
feeding device will be described below. The internal side 
of the rear end portion of the barrel 1 (a rear portion 1 a) 
has a ten-angle shape as shown in Fig. 1 5 in cross sec- 
tion, but may have a square shape, an elliptical shape 
or any shape other than a circular shape. A rod-shaped 
guide member 50, which has a fitting portion 50a of ten- 



angle cross-sectional shape at its front portion, is fitted 
in the rear portion 1a, so that the barrel 1 and the rod- 
shaped guide member 50 are engaged in such a man- 
ner as to be nonrotatable with respect to each other. 

5 Guide grooves 50b which are opposed to each other are 
formed in the rear portion of the rod-shaped guide mem- 
ber 50, and the rear ends of the guide grooves 50b are 
joined together and a flange 50c is formed. An external 
tube 51 is fitted on the rod-shaped guide member 50, 

10 and a helical groove 51a is formed in the internal side 
surface of the external tube 51 . The external tube 51 is 
clamped between the flange 50c which is engaged with 
one end of the external tube 51 and a fixing member 52, 
such as an O-ring, which is engaged with the other end 

is of the external tube 51 , and is secured to the rod-shaped 
guide member 50. 

[0027] Reference numeral 53 denotes a rod-shaped 
receiving member for clamping an eraser 54b. An en- 
gagement projection 53a is formed on the side surface 

20 of the rod-shaped receiving member 53, and is engaged 
with the helical groove 51 a via the guide grooves 50b. 
[0028] In operation, if the external tube 51 is relatively 
rotated with respect to the barrel 1 (the rod-shaped 
guide member 50 ) , the rod-shaped receiving member 

25 53 moves upward as viewed in Fig. 14 by means of the 
helical groove 51 a. By this movement, the eraser 54b is 
projected. If the eraser 54b is to be retracted, the exter- 
nal tube 51 may be reversely rotated. 
[0029] If a pressure mechanism for feeding a lead, 

30 such as that used in the above-described mechanical 
pencil of figs 1 to 6, is provided on the lead tank, the rod- 
shaped feeding device can be added without increasing 
the overall length of the barrel. If the above-described 
rod-shaped feeding device is provided in the prior art 

35 side-knock type of mechanical pencil, the overall length 
of the barrel increases so that the operability thereof is 
impaired. This is because a link element which consti- 
tutes the pressure mechanism is provided at the position 
of a lead chuck which constitutes a chuck mechanism. 

^o [0030] A second embodiment will be described below 
with reference to Figs. 1 6 and 1 7. In the second embod- 
iment, to prevent the shake of the knock button, an im- 
provement is introduced into the state of the knock but- 
ton fitted through the through-hole in the first embodi- 

45 ment. In the following description, identical reference 
numerals are used to denote constituent elements iden- 
tical to those used in the first embodiment. The knock 
button 28 is formed to increase in width toward its lower 
portion (toward the engagement claws 36), as viewed 

so in cross section, so that the lower portion of the knock 
button 28 is press-fitted through the through-hole 2. This 
large-width portion constitutes a press-fitting portion 54. 
In addition, the knock button 28 is formed to decrease 
in width toward its upper portion, so that the width of the 

55 upper portion is smaller than that of the through-hole 2. 
This small-width portion constitutes a non-press-fitting 
portion 55. If the knock button 28 is pressed, gaps S are 
produced between the knock button 28 and the wall sur- 
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face of the through-hole 2 during the process of pressing 
the knock button 28. 

[0031] In operation, if the knock button 28 which is 
press-fitted through the through-hole 2 is pressed radi- 
ally perpendicularly, as by a finger, the front inclined fac- s 
es 31 and the intermediate inclined faces 33 of the knock 
button 28 press the engagement member 38 in the for- 
ward direction while sliding on the intermediate inclined 
faces 41 and the rear inclined faces 43 of the engage- 
ment member 38. During the process of this pressing 
operation, the press-fitting action of the knock button 28 
with respect to the through-hole 2 is canceled and the 
gaps S are formed, and the lead tank 37 and the chuck 
13 move forward to feed a lead. 
[0032] A modification of the second embodiment will 
be described below with reference to Figs. 18 and 19. 
In this modification, the cutouts 39 of the engagement 
member 38 are formed to constitute a trapezoidal cross- 
sectional shape (trapezoidal portion 56) the upper side 
of which is wider than the lower side, and the U-shaped 
knock button 28 is formed to constitute a trapezoidal in- 
ternal shape in cross section (trapezoidal portion 57). 
As shown in Fig. 18, while the pressing operation is not 
being performed, the trapezoidal portion 56 of the en- 
gagement member 38 pushes open the lower end of the 
trapezoidal portion 57 of the knock button 28, so that the 
knock button 28 is press-fitted through the through-hole 
2. 

[0033] In operation, if the knock button 28 which is 
placed in a press-fitted state is pressed, the intermedi- 
ate portion of the trapezoidal portion 57 moves past the 
upper portion of the trapezoidal portion 56 of the en- 
gagement member 38 and then the upper portion of the 
trapezoidal portion 57 reaches the upper portion of the 
trapezoidal portion 56, so that the lower portion of the 
trapezoidal portion 57 of the knock button 28 is restored 
in a direction for reducing the width of the lower portion 
of the trapezoidal portion 57. This restoration operation 
is also due to the reduced width of the lower portion of 
the trapezoidal portion 56 of the engagement member 
38. By the restoration of the trapezoidal portion 57 of the 
knock button 28, the press-fitted state of the through- 
hole 2 is canceled, and the gaps S are produced be- 
tween the external sides of the knock button 28 and the 
wall surface of the through-hole 2. The timing of cance- 
ling the press-fitted state is selected so that the press- 
fitted state is canceled before the intermediate portion 
of the trapezoidal portion 57 of the knock button 28 
reaches the upper side of the trapezoidal portion 56 of 
the engagement member 38. 
[0034] A third embodiment will be described below 
with reference to Figs. 20 to 24. A gripping portion 58, 
which is knurled or formed by applying and solidifying a 
paint of comparatively high softness or a liquid rubber 
material, is formed on the front gripping portion of the 
barrel 1 (to be gripped during writing). Otherwise, a tu- 
bular rubber grip may be fitted as a separate member. 
By forming the gripping portion 58 or by fitting the rubber 



grip, it is possible to ease or lessen fatigue due to writing, 
pains in fingers or the like. The through-hole 2 is formed 
in the side portion of the barrel 1 rearwardly of the grip- 
ping portion 58, and the knock button 28 having a U- 
shaped cross section is fitted through the through-hole 
2 in such a manner as to be movable in opposite radial 
directions perpendicular to the barrel 1 . The knock but- 
ton 28 has a construction similar to the knock button 
used in the first embodiment, and the description thereof 
is omitted. 

[0035] A cap 60 formed integrally with a clip 59 is re- 
movably fitted on the rear portion of the barrel 1. Only 
the clip 59 may be formed integrally with the barrel 1 . 
[0036] A slide member 62 which is urged rearward by 
a resilient member 61 , such as a coil spring, is disposed 
in the front portion of the barrel 1 . The chuck 1 3 on which 
the chuck ring 1 2 is fitted is fixed to the front of the slide 
member 62. 

[0037] The engagement member 38 is formed inte- 
grally with the intermediate portion of the slide member 
62, but may be prepared as a separate member If the 
engagement member 38 is prepared as a separate 
member, the slide member 62 and the engagement 
member 38 may be fixed to each other, for example, by 
press fitting, by engagement between projections and 
recesses, or by bonding. The engagement member 38 
has a construction approximately similar to that of the 
engagement member used in the first embodiment, and 
the description thereof is omitted. 
[0038] A lead introducing hole 63 for inserting there- 
through approximately two or three leads is formed in 
the rear end of the slide member 62, and a lead receiving 
member 64 having an external diameter approximately 
equal to the internal diameter of the barrel 1 is press- 
fitted into the rear end portion of the lead introducing 
hole 63. The inside of the lead receiving member 64 is 
shaped like a cone so that a lead can easily fall, and a 
lead inserting hole 66 for introducing the lead into the 
lead introducing hole 63 is formed in the lower end of a 
cone-shaped portion 65. The internal portion of the bar- 
rel 1 rearward from the lead receiving member 64 con- 
stitutes a lead tank portion 67, and leads fall one by one 
into the lead introducing hole 63 through the lead insert- 
ing hole 66. A hole 68 and a chuck press-fitting hole 69 
each having a diameter approximately equal to the di- 
ameter (external diameter) of a lead is formed in the 
front portion of the slide member 62 adjacently to the 
lead introducing hole 63. The diameter of the hole 66 
may be made equal to the internal diameter of the lead 
introducing hole 63 or the internal diameter of the chuck 
press fitting hole 69, and the diameter of a hole 70 
formed in the rear end of the chuck 13 may be made 
equal to the diameter of the lead. 
[0039] The feature of the above-described third em- 
bodiment will be described below. Since the lead intro- 
ducing hole is formed to have a diameter greater than 
the diameter of the lead, a core pin is not easily bent in 
the case of injection molding or the like. In addition, 
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since even a product having a non-circular cross-sec- 
tional shape is not easily bent during molding, a straight 
lead introducing hole can be formed. 
[0040] Since the knock button 28 is disposed rear- 
ward of the gripping portion 58 and forward of the clip 5 
59, it is possible to prevent the knock button 28 from 
being pressed by accident during writing. 
[0041] In operation, if a plurality of leads are inserted 
into the lead tank portion 67, one lead is separated from 
the leads by the lead inserting hole 66 of the cone- io 
shaped portion 65 and introduced into the chuck 13 
through the lead introducing hole 63 and the hole 68. 
Even If the leads are curved to some extent or the slide 
member 62 is curved to some extent, as by molding, 
since the lead introducing hole 63 is formed to have a w 
diameter greater than the external diameter of each 
lead, the lead is smoothly introduced into the chuck 13. 
At this time, if the knock button 28 is pressed radially 
straightforward, the front inclined faces 31 and the in- 
termediate inclined faces 33 of the knock button 28 20 
press the engagement member 38 in the forward direc- 
tion while sliding on the intermediate inclined faces 41 
and the rear inclined faces 43 of the engagement mem- 
ber 38. By this pressing operation, the slide member 62 
and the chuck 1 3 move forward and the lead is fed for- 25 
ward. 

[0042] Although not shown, since the length of the 
chuck from its lead gripping portion to its lead receiving 
portion is selected to be greater than the length of the 
lead used, the remaining leads excluding one lead 30 
which immediately follows the forward fed lead do not 
come into contact with the rear end thereof, so that the 
forward fed lead is smoothly inserted into (or smoothly 
falls into) the lead gripping portion of the chuck. Since 
one lead immediately follows the rear end of the forward 35 
fed lead, as the forward fed lead is gradually worn out 
(becomes gradually shorter), the immediately following 
lead is smoothly moved and fed forward. 
[0043] As shown in Fig. 25, the slide member 62 may 
be composed of two members. If the slide member is *o 
composed of two members, it is preferable that, as 
shown in Fig. 26, a concave-convex engagement por- 
tion 69 is formed, so that the two members can be po- 
sitioned with respect to each other 



Claims 

1 . A side-knock type mechanical pencil in which a lead 
feeding mechanism (38,47) is disposed in an inside so 
portion of a barrel (1 ) and a knock button (28,44) is 
disposed in a side portion (2) of said barrel so that 
said knock button (28,44) can be pressed inward in 
a radial direction of said barrel (1 ), said knock but- 
ton being pressed to move said lead feeding mech- 55 
anism (38,47) back and forth, thereby feeding a 
lead from said barrel, wherein a lead inserting por- 
tion for passing therethrough the lead in a direction 



that said knock button (28,44) applies a pressure is 
provided, and said lead inserting portion (63) is 
formed to have a diameter at least twice as large as 
the diameter of the lead and at least one lead re- 
ceiving portion (64) is provided forward of said lead 
inserting portion, wherein said knock button is dis- 
posed in the side portion of said barrel so that said 
knock button can be pressed straightforward inward 
in the radial direction of said barrel, and said knock 
button has an engagement portion (32,35; 45,46) 
formed in an oblique direction with respect to the 
direction of movement of said knock button, said 
lead feeding mechanism has an engagement re- 
ceiving portion (40,42; 48,49) for engaging with said 
engagement portion (32,35; 45,46) wherein said 
knock button (28,44) is U-shaped in cross-section 
with forward and rearward engagement portions 
(32,35; 45,46) on one side and forward and rear- 
wards engagement portions (32,35; 45,46) on the 
other side, said engagement portions each having 
an inclined surface (31 ,33), wherein the lead feed- 
ing mechanism (38,47) has forward and rearward 
engagement receiving portions (40,42; 48,49) on 
one side and forward and rearward engagement re- 
ceiving portions (40, 42; 48, 49) on the other side, 
said engagement receiving portions each having an 
inclined surface (41 ,43), and wherein the U-shaped 
knock button (28,44) fits over the lead feeding 
mechanism (38,47) such that each of said engage- 
ment portions slidably engages a respective en- 
gagement receiving portion on said lead feeding 
mechanism. 

2. A side-knock type mechanical pencil according to 
claim 1 , wherein a press-fitting portion and a non- 
press-fitting portion are formed in the said knock 
button (28,44). 

3. A side-knock type mechanical pencil according to 
claim 1 , wherein a gripping portion (58) is formed at 
a front portion of said barrel, a clip (59) is disposed 
at a rear portion of said barrel, and said knock but- 
ton (28,44) is disposed rearward of said gripping 
portion (58) and forward of said clip (59). 

4. A side-knock type mechanical pencil according to 
claim 1 , wherein a lead inserting hole (66) formed 
in said lead receiving portion (64) has a diameter 
for permitting therethrough one lead to pass. 

5. A side-knock type mechanical pencil according to 
claim 1 , wherein a slide member (62) for transmit- 
ting an operation of said knock button (28,44) to 
said lead feeding mechanism is disposed in said 
lead feeding mechanism so as to constitute part of 
said lead feeding mechanism, a lead inserting hole 
(66) is formed in said slide member (62), and a gap 
is produced between the external diameter of said 
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slide member (62) and said barrel (1), said gap be- 
ing made smaller than the external diameter of the 
lead. 

6. A side-knock type mechanical pencil according to 
claim 5. wherein an inclined surface (65) is formed 
on an internal surface of said slide member (62), 
said inclined surface being gradually reduced in di- 
ameter toward the center of said slide member (62), 
and said inclined surface and said ieadinserting 
hole (66) are adjacent to each other 

7. A side-knock type mechanical pencil according to 
claim 1, wherein said lead receiving portion (64) is 
formed at a rearward portion of said knock button 
(28,44), said lead receiving portion (64) having an 
external diameter approximately equal to the inter- 
nal diameter of said barrel (1) and a lead inserting 
hole (66) for passing therethrough the lead is 
formed in said lead receiving portion (64). 

8. A side-knock type mechanical pencil according to 
claim 1, wherein said lead receiving portion (64) is 
formed integrally with a rearward portion of said 
knock button (28,44), said lead receiving portion 
(64) having an external diameter approximately 
equal to the internal diameter of said barrel (1 ), and 
a slit-shaped lead inserting hole for passing there- 
through the lead is formed in said lead receiving 
portion (64). 



Patentanspruche 

1. Ein mechanischer Bleistift vom SeitenstoBtyp, bei 
dem ein Minenzufuhrmechanismus (38, 47) in ei- 
nem Innenabschnitt einer Trommel (1) angeordnet 
ist und ein StoBknopf (28, 44) in einem Seitenab- 
schnitt (2) der Trommel angeordnet ist, so da3 der 
StoBknopf (28, 44) in eine radiate Richtung der 
Trommel (1 ) einwarts gedruckt werden kann, wobei 
der StoBknopf gedruckt wird, urn den Minenzufuhr- 
mechanismus (38, 47) vor und zuruck zu bewegen, 
wodurch eine Mine von der Trommel zugefuhrt wird, 
wobei ein Mineneinbringabschnitt fur ein Durchlas- 
sen der Mine durch denselben in eine Richtung, in 
der der StoBknopf (28, 44) einen Druck ausiibt, vor- 
gesehen ist und der Mineneinbringabschnitt (63) 
gebildet ist, urn einen Durchmesser aufzuweisen, 
der zumindest zweimal so groB wie der Durchmes- 
ser der Mine ist, und zumindest ein Minenemp- 
fangsabschnitt (64) vorw§rts bezuglich des Minen- 
einbringabschnitts vorgesehen ist, wobei der 
StoBknopf in dem Seitenabschnitt der Trommel an- 
geordnet ist, so daB der StoBknopf einfach in die 
radiale Richtung der Trommel einwarts gedruckt 
werden kann, und der StoBknopf einen Ineingriff- 
nahmeabschnitt (32, 35; 45, 46) aufweist, der mit 



Bezug auf die Bewegungsrichtung des StoBknopfs 
in eine schrage Richtung gebildet ist, wobei der Mi- 
nenzufuhrmechanismus einen Ineingriffnahme- 
empfangsabschnitt (40, 42; 48, 49) zu einem Inein- 

5 griffgelangen mit dem tneingriffnahmeabschnitt 
(32, 35; 45, 46) aufweist, wobei der StoBknopf (28, 
44) im Querschnitt U-formig ist mit Vorwarts- und 
Ruckwarts-lneingrrffnahmeabschnitten (32, 35; 45, 
46) an einer Seite und Vorwarts- und Ruckwarts- 

10 Ineingriffnahmeabschnitten (32, 35; 45, 46) an der 
anderen Seite, wobei die Ineingriffnahmeabschnitte 
jeweils eine geneigte Oberflache (31, 33) aufwei- 
sen, wobei der Minenzufuhrmechanismus (38, 47) 
Vorwarts- und Ruckwarts-lneingriffnahmeemp- 

15 fangsabschnitte (40, 42; 48, 49) an einer Seite und 
Vorwarts- und Ruckwarts-lneingriffnahmeemp- 
fangsabschnitte (40, 42; 48, 49) an der anderen 
Seite aufweist, wobei die Ineingriffnahmeemp- 
fangsabschnitte jeweils eine geneigte Oberflache 

20 (41 , 43) aufweisen, und wobei der U-formige StoB- 
knopf (28, 44) uber den Minenzufuhrmechanismus 
(38, 47) paBt, derart, daB jeder der Ineingriffnahme- 
abschnitte einen jeweiligen Ineingriffnahmeemp- 
fangsabschnitt an dem Minenzufuhrmechanismus 

25 verschiebbar in Eingrtff nimmt. 

2. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1, bei dem ein PreBsitz-Abschnitt 
und ein Nicht- PreBsitz-Abschnitt in dem StoBknopf 

30 (28, 44) gebildet sind. 

3. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1 , bei dem ein Greifabschnitt (58) an 
einem vorderen Abschnitt der Trommel gebildet ist, 

35 eine Klemme (59) an einem hinteren Abschnitt der 
Trommel angeordnet ist und der StoBknopf (28, 44) 
ruckwarts bezuglich des Greifabschnitts (58) und 
vorwarts bezuglich der Klemme (59) angeordnet ist. 

40 4. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1, bei dem ein Mineneinbringloch 
(66), das in dem Minenempfangsabschnitt (64) ge- 
bildet ist, einen Durchmesser aufweist, urn zu er- 
moglichen, daB eine Mine durch dasselbe gelangt. 

45 

5. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1 , bei dem ein Gleitbauglied (62) zu 
einem Ubertragen eines Betriebs des StoBknopfs 
(28, 44) zu dem Minenzufuhrmechanismus in dem 

so Minenzufuhrmechanismus angeordnet ist, urn ei- 
nen Teil des Minenzufuhrmechanismus zu biiden, 
ein Mineneinbringloch (66) in dem Gleitbauglied 
(62) gebildet ist und ein Zwischenraum zwischen 
dem auBeren Durchmesser des Gleitbauglieds (62) 

55 und der Trommel (1) erzeugt ist, wobei der Zwi- 
schenraum kleiner gemacht ist als der auBere 
Durchmesser der Mine. 
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6. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 5, bei dem eine geneigte Oberflache 
(65) auf einer inneren Oberflache des Gleitbau- 
glieds (62) gebildet ist, wobei die geneigte Oberfla- 
che zu der Mitte des Gleitbaugiieds (62) hin gradueil 
in einem Durchmesser reduziert ist, und die geneig- 
te Oberflache und das Mineneinbringloch (66) be- 
nachbart zueinander sind. 

7. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1, bei dem der Minenempfangsab- 
schnitt (64) an einem Ruckwartsabschnitt des 
StoBknopfs (28, 44) gebildet ist, wobei der Minen- 
empfangsabschnitt (64) einen auBeren Durchmes- 
ser aufweist, der naherungsweise gleich dem inne- 
ren Durchmesser der Trommel (1) ist, und ein Mi- 
neneinbringloch (66) zu einem Durchlassen der Mi- 
ne durch dasselbe in dem Minenempf angsabschnitt 
(64) gebildet ist. 

8. Ein mechanischer Bleistift vom SeitenstoBtyp ge- 
maB Anspruch 1, bei dem der Minenempfangsab- 
schnitt (64) integriert mit einem Ruckwartsabschnitt 
des StoBknopfs (28, 44) gebildet ist, wobei der Mi- 
nenempf angsabschnitt (64) einen auBeren Durch- 
messer aufweist, der naherungsweise gleich dem 
inneren Durchmesser der Trommel (1) ist, und ein 
schlitzformiges Mineneinbringloch zu einem Durch- 
lassen der Mine durch dasselbe in dem Minenemp- 
fangsabschnitt (64) gebildet ist. 



Revendicatlons 

1 . Crayon mecanique du type a poussoir lateral dans 
lequel un mecanisme d'avance de mine (38,47) est 
dispose dans une portion interieure d'une gaine (1) 
et un bouton poussoir (28,44) est dispose dans une 
portion laterale (2) de ladite gaine de facon a ce que 
Ton puisse appuyer sur le bouton poussoir (28,44) 
vers I'interieur dans une direction radiale par rap- 
port a ladite gaine (1), ledit bouton poussoir etant 
appuye pour deplacer ledit mecanisme d'avance de 
mine (38,47) en arriere et en avant, avangant ainsi 
une mine depuis ladite gaine, dans lequel est pre- 
vue une portion d'insertion de mine pour faire pas- 
ser la mine a travers celle-ci dans une direction 
dans laquelle ledit bouton poussoir (28,44) applique 
une pression, et ladite portion d'insertion de mine 

(63) est formee de facon a avoir un diametre au 
moins deux fois plus grand que le diametre de la 
mine et au moins une portion de reception de mine 

(64) est prevue a I'avant de ladite portion d'insertion 
de mine, dans lequel ledit bouton poussoir est dis- 
pose dans la portion laterale de ladite gaine de fa- 
con a ce que ledit bouton poussoir puisse etre ap- 
puye d'une maniere simple vers I'interieur dans la 
direction radiale par rapport a ladite gaine, et ledit 



bouton poussoir a une portion d'engagement 
(32,35 ; 45,46) formee dans une direction oblique 
par rapport a la direction du mouvement dudit bou- 
ton poussoir, ledit mecanisme d'avance de mine a 

5 une portion de reception d'engagement (40,42 ; 
48,49) pour s'engager avec ladite portion d'enga- 
gement (32,35 ; 45,46), dans lequel ledit bouton 
poussoir (28,44) a une forme en U en coupe trans- 
versale avec des portions d'engagement vers 

10 i'avant et vers I'arriere (32,35 ; 45,46) d'un c6t6 et 
des portions d'engagement vers I'avant et vers I'ar- 
riere (32,35 ; 45,46) de I'autre cdte, lesdites por- 
tions d'engagement ayant chacune une surface in- 
clinee (31 ,33), dans lequel le mecanisme d'avance 

15 de mine (38,47) a des portions de reception d'en- 
gagement vers I'avant et vers I'arriere (40,42 ; 
48,49) d'un lesdites portions d'engagement ayant 
chacune une surface inclinge (31 ,33), dans lequel 
le mecanisme d'avance de mine (38,47) a des por- 

20 tions de reception d'engagement vers i'avant et 
vers I'arriere (40,42 ; 48,49) d'un cote et des por- 
tions de reception d'engagement vers I'avant et 
vers I'arriere (40,42 ; 48,49) de I'autre cdte, lesdites 
portions de reception d'engagement ayant chacune 

25 une surface inclinee (41 ,43), et dans lequel le bou- 
ton poussoir en forme de U (28,44) s'adapte sur le 
mecanisme d'avance de mine (38,47) de facon a ce 
que chacune des portions d'engagement s'engage 
d'une maniere coulissante avec une portion de re- 

30 ception d'engagement respective sur ledit mecanis- 
me d'avance de mine. 

2. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel une portion ajustee 

35 pressee et une portion non ajustee presses sont 
formees dans ledit bouton poussoir (28,44). 

3. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel une portion de saisie 

40 (58) est formee au niveau d'une portion avant de 
ladite gaine, un clip (59) est dispose au niveau d'une 
portion arriere de ladite gaine, et ledit bouton pous- 
soir (28,44) est dispose vers I'arriere de ladite por- 
tion de saisie (58) et vers I'avant dudit clip (59). 

45 

4. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel un orifice d'insertion 
de mine (66) forme dans ladite portion de reception 
de mine (64) a un diametre permettant a une mine 

so de passer a travers celui-ci. 

5. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel un organe coulissant 
(62) pour transmettre une operation dudit bouton 

55 poussoir (28,44) sur ledit mecanisme d'avance de 
mine est dispose dans ledit mecanisme d'avance 
de mine de facon a constituer une partie dudit me- 
canisme d'avance de mine, un orifice d'insertion de 
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mine (66) est form6 dans ledit organe coulissant 
(62), et un intervalle est produit entre le diametre 
exteme dudit organe coulissant (62) et ladite gaine 
(1), ledit intervalle 6tant plus petit que le diametre 
exteme de la mine. £ 

6. Crayon m6canique du type a poussoir lateral selon 
la revendication 5, dans lequel une surface inclinee 
(65) est formee sur une surface Interne dudit organe 
coulissant (62), ladite surface inclinee ayant son 
diametre se reduisant progressivement vers le cen- 
tre dudit organe coulissant (62), et ladite surface in- 
clinee et ledit orifice ^insertion de mine (66) sont 
adjacents run a I'autre. 

7. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel ladite portion de re- 
ception de mine (64) est formee au niveau d'une 
portion vers I'arriere dudit bouton poussoir (28,44), 
ladite portion de reception de mine (64) ayant un 
diametre exteme a peu pres egai au diametre inter- 
ne de ladite gaine (1) et un orifice d'insertion de mi- 
ne (66) pour faire passer la mine a travers celui-ci 
est forme dans ladite portion de reception de mine 
(64). 

8. Crayon mecanique du type a poussoir lateral selon 
la revendication 1 , dans lequel ladite portion de re- 
ception de mine (64) est formee integralement avec 
une portion vers I'arriere dudit bouton poussoir 30 
(28,44), ladite portion de reception de mine (64) 
ayant un diametre externe a peu pres egal au dia- 
metre interne de ladite gaine (1), et un orifice d'in- 
sertion de mine en forme de fente pour faire passer 

la mine a travers celui-ci est forme dans ladite por- 35 
tion de reception de mine (64). 
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FIG. I 
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